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Figure 1

FIGURE ONE: 28-day MCC-1
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Table I: ANS/ANSI 16.1 Leach Performance*

Interval Sodium Cesium Zirconium Strontium Chromium NO3-
(hrs) ppm | -logD |ppb | -logD | ppb | -logD |ppb |-logD | ppm |-logD |[ppm | -logD
2.83 32 9.55 <2 | >13.8 33 153 3 14.1 0.28 10.6 23 8.3
5.7 20 9.7 <2 | >13.5 68 14.4 2 14.1 0.21 10.6 5 9.3
153 28 9.8 <2 | >13.9 | 140 14.1 7 13.5 | 0.076 11.8 |23 10.4
19.5 13 103 | <2 | >13.7] <10 | >163 | 1 15.0 | 0.05 11.1 | 09 | 11.1
22 22 9.8 <2 | >13.9 | 100 142 6 134 | 0.03 124 1 10.9
35.8 21 10.1 <2 | >13.5 | <10 >16.4 1 152 0.02 13.0 1 11.1
25.5 15 9.9 <2 [ >137 | <10 | >16.0 | 3 14.2 0.02 126 | 04 | 11.5
36 14 102 | <2 | >13.7 [ <10 | >162 | 1 149 | 0.01 134 | 09 | 11.0
LI 9.9 13.7 >15.4 14.3 12.0 10.4
Total % 8.26 <0.0099 <0.0025 0.015 1.2 10.5
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the <> figures in this table are based upon detection capabilities of the analytical instrumentation: ICPAES
for all metals except Cs, graphite furnace AAS for Cs, and ion chromatography for nitrate

Table II: Comparison of HCs and glasses on the PCT test

MATERIAL % Na,O mg/l Na in leachate % Na dissolved
EA GLASS 16.9 1720 137
PUREX GLASS 12.1 941 104
SRL-131 129 931 9.7
HC#1 NaAlOy/NaOH/TROY 16.7 718 5.8
clay
HC#2 NaOH, NaNO; (25% of 12.6 513 5.5 (2.6% of the NO;
Na)/TROY clay had also leached)
HC#3 38% alumina 131 554 5.7
calcine/NaOH/DEA/TROY
clay
HC#4 46% zirconia 124 558 6.1
calcine/NaOH/TROY clay
HC#5 30% sugar-calcined 12.6 925 9.9
SBW/TROY clay”
HC#6 NaOH/ Englehard 16.3 229 1.9
Metakaolinite, (ANSI 16.1 LIy, =11.6)
9-hr cure @ 200 °C

“This particular HC violated the "sodalite composition" rule of thumb - too much carbonate

TABLE III: TCLP Results: Sugar-calcined "sodium bearing waste" specimen

Analyte Found(ug/g) Limit (ug/g) Calcine (ug/g)

As <0.002 S 10.8

Ba 0.35 100 48

cd 0.13 1 1372

Cr 0.023 5 950

Hg <0.01 0.2 <0.01"

Pb <0.1 5 1500

Se <0.002 1 6.9

Ag <0.1 5 1510

* Mercury was not added to the liquid simulant because it would have been lost during subsequent calcination. In a
properly-implemented real radwaste calcination system, mercury would be recovered from the offgas.

TABLE IV: PCT* leachability of geopolymeric vs hydroceramic concretes

Hydroceramic | Geopolymer Geopolymer Geopolymer
Cure Conditions 200°C, 2 hours 200°C, 2 hours 90°C, 4 days ~20°C, 4 days
pH of leachate 10.7 11.3 11.7 12.3
% Na leached 7.1 9.6 21 52
% Cs leached 0.086 0.060 0.18 2.0
% nitrite leached 26 36 51 71
% nitrate leached 14 46 57 71

*samples crushed to pass 100 mesh (150 micron- no lower size limit ) screen, leached with 10x as much
90°C distilled water,
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